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PART |

INTRODUCTION
A. BACKGROUND
The U.S. Army Defense Ammunit:ion Center and 3Schocol (USADACS) was requested by
U.S. Army Tank-Automotive Command (TACOM) to test the M969Al series Fuel Tanker
Semitrailer, to the American Association of Railroads test requirements for
rail shipments. Two tiedown procedures were used %tc secure the semitrailer to
the flatcar; one procedure was supplied by Barnes and Reinecke, Inc.; the
second, using fewer tiedown cables, was designed by USADACS.
B. AUTHORITY
Testing has been accomplished in accordance with mission responsibility
delegated by the U.S. Munitions and Chemical Command (AMCCOM). Reference is
made to: Change 4, 4 October 1974, to AR 740-1!, 23 April 1971, Storage and
Supply Activity Operations and AMCCOM-R 10-17, 13 January 1986, Mission and
Major Functions of USADACS.
C. OBJECTIVE
The objective of this test is to test the MS69Al Fuel Tanker Semitrailer for

conformance to AAR railroad transportability test criteria.
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PART 2
ATTENDEES

U.S. Army Defense Ammunition Center and School
Evaluation Division

ATTN: SMCAC-DEV

Savanna, Illinois 61C74-9639

AV 585-8989

(815) 273-8989

U.S Army Defense Ammunition Center and School
ATTN: SMCAC-DEO

Savanna, IL 61074-9639

AV 585-89027

(815) 273-8927

U.S. Army Tank~Automotive Command
ATTN: ASTA-VEC

Warren, MI 48397-5000

AV 786-5655

{313) 574-5655

U.S. Army Tank Automotive Command
ATTN: AMSTA-GTM (Mark Waynick)
Warren, MI 48397-5000

AV 786-5499

{313) 574-5499

MTMCTEA

P.0. Box 6276

Newport News, VA 23606
AV 927-4646

(804) 878-4646

Barnes & Reinecke, Inc.
2201 Egtes Avenue

Elk Grove, IL 60007
{312) 640-7200




PART 3

TEST PROCEDURE

RAIL IMPACT TEST
The M969A1 fuel tanker is positioned on flatcar. It is blocked, braced, and
tied down in accordance with proposed procedures. Equipment needed to perform
the t28t includes the specimen (hammer) car, five empty railroad cars connected
tndather to serve as the anvil, and a railroad locomotive. The anvil cars are
positioned on a level section of track or with air and hand u.akes set, and the
draft gear compressed. The locomotive switch engineer pulls the specimen car
300 to 500 feet away from the anvil cars and then pushes the specimen car
toward the anvil at a predetermined velocity, releasing the specimen car about
20C feet from the anvil cars, allowing it to roll freely along the track until
it strikes the anvil. This is one impact. This process is repeated at speeds
5f{ 4, 5 and 8 miles per hour (mph) in one direction, and then the specimen car
18 rotated 180 degrees and impacted at 8 mph. Impact velocity 13 measured
using electronic counter-timer. The trigger is generated by the specimen car
breaking two light beams. The first broken light beam starts the counter and
the second gstops the counter. The light beams are gpaced 11 feet apart. The
impact velocity is calculated from time measured by the counter-timer and

knowing the distance along the track between the start and stop light beams.
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PART 4
TEST EQUIPMENT
Test Specimen

a. Fuel Tanker, M969Al

1. Weight: 15,400 pounds
2. Length: 368 inches
3. Width: 96 inches
4. Height: 104 inches empty

E. Flat car, 50 feet long
1. Car number: SLSF2152
2. Capacity: 110,000 pounds
3. Load Limit: 118,000 pounds
4. Light Weight: 58,200 pounds

Track Timer

DATA ACQUISITION

a. Accelerometers

b. Telemetry Package

c. Honeywell 5600c tape recorder

DATA ANALYSIS EQUIPMENT
a. Zenith AT microcompute
b. Software - ASYST




PART 5
TEST RESULTS
Two ser.ez of Impact tests were performed. One serlies of impacts was
accomgrlizhed with the test specimen tied down using trailer manufacturer
procedurcs; and in the second series, the tie down was accomplished using
USADACS procedures. The following sections contain the results of these tests.
TEET NO. 1 Barnes & Reinecke tiedown procedure.

TEST FLATCAR No. SLS2152 LTWT. 58,000 pounds

Lading and dunnage Wr: 16,200 pounds

TOTAL SPECIMEN WT: 74,400 pounds

ANVIL (5 cars) WT: 250,000 pounds
IMPACT No. End Struck Velocity Remarks
1 Forward 5.95 mph 1/4° shift at stanchion
2 Forward 6.55 mph 1/8° ghift at stanchion
3 Forward 8.25 mph 7/16° shift at stanchion
4 Reverse 8.15 mph 7/8° ghift at stanchion

5-1




SULTS OF THE RAIL IMFACT TESY ON
5 SALLON FUEL TRAILER WITH MAX, ChRBELES
DATE: 12 MAY 1988
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TEST No. 2 Barnes & Reinecke tiedown procedure with four cables and four axel
stands removed.

TEST FLATCAR No. SLS21%52 LTWT: 58,200 pounds

LADING and DUNNAGE WT: 16,200 pounds
TOTAL SPECIMEN WT: 74,400 pounds
ANVIL (5 cars) WT: 220,000 pounds

IMPACT No. End Struck Velocity Remarks

1. Forward 4.45 1/2° forward movement at stanchion

2. Forward 6.55 3/8° forward movement at stanchion

2. Forward 8 25 174" fcrward movement ab stanchion

4, Reverse 8.28 3/4° reverse movement at stanchion
5-24
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8.25 .01 s50.47%
3.28 01 Z9.14
&Il COURLER FORCE
SFEED FESE VALUE DURATION
MFH FOUMNDS MILLISECGHNDS
4,45 SE4TIZ.00 170,29
5,55 54207 .44 147,04
8.295 TTRTESI.LESE 118.51
8.7°8 T14784.78 F4,01
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TAFE CHANNEL 7 : VERTICAL ACCELERATION ON TANEER FRAME

TEST SFEED FEAK VALUE DURAT ION AREA
MFH G'S MILLISECONDS G 3-3ECCHOS
IMPACT ¢ 3.45 .36 74.57 LoD
IMFACT 2 65.355 -. 58 72.56 L0T
IMFACT = 3.25 -14,69 58. 46 &3
IMFACT 4 (REVERSE) 3.28 -.39 S6.15 sl
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PART 6

tn

CONCLUSICXNS and RECOMMENDATICN
A. CONCLUSIONS
The MS69A1 Fuel Tanker Semitrailer was *tested tor transportabiliity on a
railroad flatcar with friction draft{ gear. The tiedown procedure suppl:ed by
Barnes and Reincke, Inc., was satisfactory in restricting movement of the
M963A1 Fuel Tanker and in preventing damage to any of the tiedown fittings. In
order to make the tiedown procedure more efficient and economical, the four
axle stands and four one-half inch cables were removed. The trailer was
retested in accordance with the MIL-STD-810D requirements for rail
transportation. No damage occurred to the M969A1 Fuel Tanker.
B. RECOMMENDATIONS
Based on the test results, it is recommended that the modified tiedown
proceduresg for rail transportability of the M369A1 Fuel Tanker Semitrailer be

used.
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